Fine specificity of antibody recognition may predict amino acid substitution in the third variable region of gp120 during HIV type 1 infection.
To investigate how human immunodeficiency virus type 1 (HIV-1) escapes from antibodies directed against the neutralization domain in the third variable region (V3) of gp120, we examined precisely which amino acid contributed to antibody binding. From six HIV-1-infected individuals, sequential sera were tested for antibody binding to individually designed peptide panels. Each individual panel contained all V3 domain sequences of cloned HIV-1 variants obtained at several time points from the studied individual. We showed that the V3 domain is a major site for escape of the humoral immune response. We showed antibody binding was reduced by certain mutations in the V3 domain and sometimes concerted mutations rendered very distinct antigenic variants. The position and the number of the mutations that occurred during infection corresponded with the position and number of amino acids in the V3 domain that were important for binding to anti-V3 antibodies in the early immune response. The specificity of the antibody binding hardly changed during infection. Although mutations at several positions of the V3 domain reduced antibody binding, the mutations were limited to certain positions, probably because the function of the region has to be maintained. The amino acids that were important for binding in combination with the preference for changes at certain positions predicted to some extent the mutations that occurred later during infection.